ABSTRACT 7,12-dimethylbenz(a) 
INTRODUCTION
Grape seed oil (GSO) is obtained from grape seeds after the wine pressing in Italy and France. The GSO contains 75% linoleic acid, 15% oleic acid, 6% palmitic acid, 3% stearic acid, and 1% linolenic acid (1) . Studies revealed the beneficial high density lipoprotein (HDL) effect of GSO and researches showed that in subjects who were instructed to use up to 45 ml of GSO in their daily diet as a substitute for their usual oil and within 2 weeks, there was 13-14% increase in HDL level (2) . The GSO has a very high level of antioxidant vitamin E (60-120 mg/100 g), which makes the oil very stable. The GSO has antioxidant properties (2, 3) . The antioxidant property is claimed to be the mechanism of hepatoprotective activity (3) . The GSO exhibits a variety of interesting properties such as reducing platelet aggregation, prevents hypertension caused by sodium excess, normalize lesions occurring from obesity and diabetes (4) . Polycyclic aromatic hydrocarbons (PAH) are a class of organic pollutants that are released into the environment in large quantities, mainly due to human activities. PAH are components of crude and refined petroleum, and coal. Many PAH are quite persistent and some are potent carcinogenic agents. Most PAH in the environment are found during incomplete combustion of organic matter at high temperatures. In addition, many domestic and industrial activities involve pyrosynthesis of PAH. The resulting PAH may be released to the environment in airborne particulates, or in solid or liquid by-products of the pyrolytic process.7,12-dimethylbenz (a) anthracene (DMBA) is one of polycyclic aromatic hydrocarbons chemical group. DMBA is well known as cytotoxic, carcinogenic, mutagenic and immunosuppressive agent (5) . Al-Attar (6) reported that several hematological and hematochemical parameters were changed in the toad Bufore gularistreated with DMBA and found that DMBA induced hepatocellular carcinoma.
Liver . At present, however, the influence of short-term exposure of DMBA has not yet been fully evaluated. Also, the effect of grape seed oil on DMBA poisoning has not been fully established. In the present study, we have investigated the protective effect of grape seed oil against DMBA-induced changes in liver functions by determining the levels of total plasma proteins, albumin, globulin and serum levelsof lactate dehydrogenase (LDH), glutamic oxaloacetic acid transaminase (GOT) and glutamic pyruvic acid transaminase (GPT) and changes in renal functions by determining the levels of serum urea and creatinine,. An emulsion of GSO was prepared using 2% gum acacia by wet gum method. After 2 weeks, of treatment, the rats were kept overnight fasting. At the end of the treatment, blood samples were collected by direct cardiac puncture under ether anesthesia and the serum was used for the assay of marker enzymes viz., lactate dehydrogenase (LDH) estimated by kits obtained from Stanbio Laboratories (USA), glutamic pyruvic acid transaminase (GPT), glutamic oxaloacetic acid transaminase (GOT)using reagent kits purchased from Spinreact Company (Spain).Serum total protein and serum albumin levels were estimated using reagent kits purchased from Diamond Diagnostics Chemical Company, Egypt. Serum globulin level was calculated by subtracting albumin level form total protein concentration. to assess some of the liver functions and serum urea and creatinine concentrations were measured using reagent kits produced by Diamond Diagnostics (Egypt). to assess some of renal functions (19,20) . The results of serum liver enzymes were expressed as units/liter (U/l), total plasma proteins gm/dl, albumin gm/dl and globulins gm/dl, urea mg/dl and creatinine mg/dl.
MATERIALS & METHODS

Statistical analysis:
Analysis of data was done by IBM computer using Statistical Program for Social Science (SPSS) version 13.The data are parametric and normally distributed checked by Kolmogorov -Smirnov test..The data were analyzed using the one way analysis of variance (ANOVA) followed by Post -hoc LSD analysis to compare various groups with each other. Results were expressed as mean ± standard deviation (SD). Values of P>0.05 were considered statistically non-significantly different, while values of P<0.05 were significantly different. F-probability expresses the general effect between groups.
RESULTS
In comparison with control group, the administration of DMBA alone significantly increased the serum level of liver GOT, GPT and LDH enzymes (P<0.05; LSD). Grape seed oil plus DMBA had decreased GOT, GPT and LDH levels significantly in comparison with the effect of DMBA alone (P<0.05; LSD) however, administration of grape seed oil after DMBA had significantly decreased the serum level of liver GPT and LDH only (P<0.05; LSD) . (Table  1) .ANOVA results revealed that the effect between groups on GPT and LDH enzymes was significant (P<0.05; F-prob.) while the effect on GOT was in significant (P>0.05; Fprob.) ( Table 2) .. Regarding the level of plasma proteins, the administration of DMBA alone significantly decreased the serum level of total plasma proteins, albumin and globulin compared to the control group (P<0.05; LSD). Grape seed oil plus DMBA had increased all these parameters significantly compared to the effect of DMBA alone (P<0.05; LSD) while, administration of grape seed oil after DMBA had significantly increased the level of total plasma proteins and globulin only (table 3) (P<0.05; LSD). ANOVA results revealed that the effect between groups on level of total plasma proteins, albumin and globulin was significant (P<0.05; F-prob.) ( Table  4) .
In table 5 , the administration of DMBA alone significantly increased the serum level of urea and creatinine compared to control group (P<0.05; LSD), Grape seed oil plus DMBA had significantly decreased the level of urea only compared to the effect of DMBA alone while (P<0.05; LSD), administration of grape seed oil after DMBA had significantly decreased the level of both urea and creatinine . ANOVA results revealed that the effect between groups on level of urea was significant and while the effect on creatinine was in significant (P>0.05; F-prob.) (Table 6 ). There was no significant difference in any of all measured parameters between the group received grape seed oil plus DMBA and those received grape seed oil after DMBA
DISCUSSION
In the present study, Administration of DMBA resulted in elevation in the serum level of liver GOT, GPT and LDH enzymes. GSO plus DMBA resulted in decline in the level of these enzymes, that is consistent with the results of Uma Maheswari M, et al.
(17) , who found ,in their study, that there was a significant (P<0.05)increase in the serum hepatic enzyme levels after carbon tetrachloride (CCL 4 ) treatment, which was prevented with GSO and that GSO when administered alone did not alter the enzyme levels. Ozdemir, et al.
(22) reported that, DMBA administration also resulted in elevation of GOT,GPT and LDH activities. Atef. Al-Attar (23) , found that, the administration of DMBA alone for 2 weeks significantly increased the activity of liver LDH, while the activities of GPT, GOT and alkaline phosphatase (ALP) were decreased in the frog, Ranaridibunda, Similar results were noted in frogs treated with DMBA plus grape seed oil. Also, it was found that the changes were more pronounced in frogs treated with DMBA plus grape seed oil than those subjected to DMBA (23) . The activities of liver enzymes (LDH, GPT, GOT and ALP) in frogs treated with grape seed oil or olive oil were not significantly different from those of controls. Also, in the present study, Administration of DMBA resulted in significant decline in the level of total proteins, albumin and globulin, which was prevented by the use of GSO plus DMBA. These results were in agreement with the results of Uma Maheswari et al.
(17) , where there was a significant decrease in TP level after CCL 4 . The mechanism of hepatoprotection of GSO may be due to its antioxidant effect. Since GSO has significantly increased the glutathione, superoxide dismutase (SOD), catalase (CAT) contents of the liver, it may also be useful in hepatotoxicity induced by other agents .(17) . In our study, administration of DMBA resulted in elevation of urea and creatinine levels, GSO caused a significant decrease in the level of urea not creatinine, which was in agreement with the results of Ozdemir, et al.
(22) , they found a significant increase in urea and creatinine levels in rats subjected to DMBA. The elevation in their levels in DMBA-treated rats is considered as one of the markers of renal dysfunction. The GSO offers vast possibilities in the treatment of various liver disorders. This may be due to the high level of antioxidant vitamin E, which was claimed to be the mechanism of hepatoprotection. Further studies on any other models and extensive clinical trials are needed to confirm these results.
Conclusions: Administration of GSO either together with or after DMBA can protect the liver and kidneys from the damage induced by exposure to DMBA in rats and there were no significant differences between the effect of GSO either together with or after DMBA administration. 
